The author uses recent positron emission tomography (PET) studies to discuss sexually dimorphic neuronal response of two putative pheromones. The specific regions activated, combined with the sex difference depict a pheromoneal-type of brain response in humans. The implications of these observations are discussed in detail.
Linkage and association studies suggest an overlap of bipolar disorder and schizophrenia susceptibility regions on chromosome 18p. Fine genetic mapping revealed the highest evidence of linkage at 18p11.2. Located in this region are GNAL and IMPA2, alleles of which have been associated with schizophrenia, raising the possibility of at least one predisposing gene for a major psychiatric disorder in the region. But, if neither GNAL nor IMPA2 is the susceptibility gene, then it is essential to identify and systematically scrutinize all candidate genes on 18p11.2 for risk-conferring mutations. To investigate this region further, the authors constructed an array of overlapping BAC and PAC clones spanning ෂ 8 cM region flanked by pter-D18S464 and D18S360E-pcen. Included in the contig were 16 BACs and four PACs upon which 47 sequence tag sites (STSs) were mapped through PCR. A total of 29 new STSs generated from BAC/PAC insert ends were used to facilitate chromosome walking and ordering of clones. Linkage disequilibrium mapping and screening of these genes is warranted to hunt for susceptibility alleles for mood disorders.
The missense mutation in the WKL1 gene not found in patients with bipolar affective disorder H Ewald, MD Lundorf
The authors discuss a recent study that found a C to A missense mutation in the neurogene WKL1 in patients with catatonic schizophrenia from a single German pedigree. Moreover, a search for the WKL1 mutation was conducted using 80 patients with bipolar affective disorder from Denmark. The study results suggest that the WKL1 missense mutation is a promising risk allele for schizophrenia. However, a specific allele is also present on each of the chromosomes carrying the missense mutation in WKL1 and shows equal statistical support from the linkage study of the family. Further studies are needed to determine if other SNPs in the region could be the true risk allele for schizophrenia or other psychiatric disorders.
REVIEW ARTICLE

Manic-depression genes and the new millennium: poised for discovery M Baron
Manic-depressive illness is a severe and common psychiatric disorder with a pronounced, yet poorly understood, genetic component. Progress in unraveling the genetic complexity has been slow, a familiar pattern in complex, non-mendelian disorders that involve multiple genes and non-genetic influences. The uncertain path to gene discovery has spurred considerable debate over genetic findings and gene-finding strategies. In this article, the author reviews the main findings, with a focus on: (1) putative linked loci on chromosomes 4p16, 10p14, 18p11, 21q22, and (2) association studies with candidate genes, dynamic mutations, mitochondrial mutations, and chromosomal aberrations. Although no gene has been identified, promising findings are emerging. The challenges and opportunities ahead are also discussed, with special emphasis on gene-finding methods-in particular, questions pertaining to phenotype definition, linkage and association mapping, gene markers, sampling, study population, multigene systems, lessons from other disorders, animal models, and bioinformatics. The progress to date, together with rapid advances in genomics, analytical and computational methods, and bioinformatics, holds promise for new insights into the genetics of manic-depression, in the new millennium. Hippocampal N-methyl-D-aspartate receptors (NMDARs) are thought to be involved in the regulation of memory formation and learning. This study investigates the role of NMDAR function during experimental conditions, known to be associated with impaired cognition in vivo, which may provide new insights into the role of NMDARs in learning and memory. Specifically, the mechanism whereby high concentrations of L-phenylalanine (L-Phe) during phenylketonuria (Ͼ1.2 mM) cause metal retardation remains unknown. Therefore, the effects of L-Phe on NMDA-activated currents (I NMDA ) were studied in cultured hippocampal neurons from newborn rats using the patch-clamp technique. L-Phe specifically and reversibly attenuated I NMDA in a concentration-dependent manner (IC 50 = 1.71 ± 0.24 mM). In contrast, L-tyrosine (L-Tyr), an amino acid synthesized from L-Phe in normal subjects, did not significantly change I NMDA . Although the LPhe-I NMDA concentration-response relationship was independent of the concentration of NMDA, it was shifted rightward by increasing the concentration of glycine. Consistent with an effect of L-Phe on the NMDA glycine-binding site, L-Phe (1 mM) did not attenuate I NMDA in the presence of D-alanine (10 M). Moreover, L-Phe attenuated neither glutamate-activated current in the presence of MK-801, nor current activated by AMPA. The finding that L-Phe inhibits specifically NMDAR current in hippocampal neurons by competing for the glycine-binding site suggests a role for impaired NMDAR function in the development of mental retardation during phenylketonuria and accordingly an important role for NMDARs in memory formation and learning.
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Child psychopathology and lower cognitive ability: a general population twin study of the causes of association N Jacobs, F Rijskijk, C Derom, M Danckaerts, E Thiery, R Derom, R Vlietinck, J van Os
Previous work has demonstrated associations between lower cognitive ability and childhood and adult nonpsychotic psychopathology. As both cognitive ability (CA) and child psychopathology (CP) are influenced by genetic factors, one explanation for the association is that they are the pleiotropic manifestations of the same underlying genetic factors. This article examines three possible causes of the association: additive genetic factors, common environmental factors and individualspecific environmental factors. Three hundred and seventy-six twin pairs forming the East Flanders Prospective Twin Survey were examined. The study found that in children, three different genetic factors may exist:
Molecular Psychiatry one that solely affects the liability to CP, one that has only an effect on CA and one that influences both CP and CA. While individual-specific environmental factors can influence the liability in both traits, results suggest that most of the environmental factors that increase the risk of CP do not influence CA and vice versa. This study considers lymphocytic colitis in children with regressive autism, with epithelial damage prominent and compares duodenal biopsies in 25 children with regressive autism to 11 with coeliac disease, five with cerebral palsy and mental retardation and 18 histologically normal controls. Research methods include immunohistochemistry, performed for lymphocyte and epithelial lineage and functional markers. The density of intraepithelial and lamina propria lymphocyte populations are discussed including mucosal immunoglobulin and complement C1q localisation. Study results show that standard histopathology increased enterocyte and Paneth cell numbers in the autistic children. Immunohistochemistry demonstrated increased lymphocyte infiltration in both epithelium and lamina propria with upregulated crypt cell proliferation, compared to normal and cerebral palsy controls. Intraepithelial lymphocytes and lamina propria plasma cells were lower than in coeliac disease, but lamina propria T cell populations were higher and crypt proliferation similar. Most strikingly, IgG deposition was seen on the basolateral epithelial surface in 23/h25 autistic children, co-localising with complement C1q. This was not seen in the other conditions. These findings demonstrate a novel form of enteropathy in autistic children, in which increase in mucosal lymphocyte density and crypt cell proliferation occur with epithelial IgG deposition, suggestive of an autoimmune lesion. Attention-deficit hyperactivity disorder (ADHD) affects two to six percent of school-age children and is also thought to be a precursor of behavioural problems in adolescence and adulthood. Underlying the categorical definition of ADHD are the quantitative traits of activity, impulsivity and inattention, which vary continuously in the population. Both ADHD and quantitative measures of hyperactivity are heritable, influenced by multiple genes of small effect. Other studies have reported an association between clinically defined ADHD and the seven-repeat allele of a 48-bp tandem repeat polymorphism in the third exon of the dopamine D4 receptor gene (DRD4). The authors tested this association in a large, unselected birth cohort (n = 1037) using multiple measures of the hyperactivity phenotype taken at multiple assessment ages across 20 years. This longitudinal approach allowed us to ascertain whether or not DRD4 has a general effect on the diagnosed (n = 49) or continuously distributed hyperactivity phenotype, and related personality traits; however, no evidence to support this association was found.
Small intestinal enteropathy with epithelial
Molecular abnormalities in the major psychiatric illnesses: classification and regression tree (CRT) analysis of post-mortem prefrontal markers MB Knable, BM Barci, JJ Bartko, MJ Webster, EF Torrey
Post-mortem specimens from the Stanley Foundation Neuropathology Consortium, which contains matched samples from patients with schizophrenia, bipolar disorder, non-psychotic depression and normal controls (n = 15 per group), have been distributed to research groups around the world. This investigation provides a summary of abnormal markers found in prefrontal cortical areas from this collection between 1997 and 2001. With parametric analyses of variance of 102 separate data sets, 14 markers were abnormal in at least one disease. The markers pertained to a variety of neural systems and processes including neuronal plasticity, neurotransmission, signal transduction, inhibitory interneuron function and glial cells. The data sets were also examined using the non-parametric classification and regression tree (CRT) technique for the four diagnostic groups and in pair-wise combinations. In contrast to the results obtained with analyses of variance, the CRT method identified a smaller set of nine markers that contributed maximally to the diagnostic classifications. Three of the nine markers observed with CRT overlapped with the ANOVA results and six of the nine markers observed with the CRT technique pertained to aspects of glutamatergic, GABA-ergic, and dopaminergic neurotransmission.
Meta-analysis of whole-genome linkage scans of bipolar disorder and schizophrenia
JA Badner, ES Gershon
In an earlier paper, the authors presented a technique of meta-analysis of linkage data that could be applied to published genome scans, combining the reported Pvalues of individual studies after correcting each value for the size of the region containing a minimum Pvalue. Simulations demonstrated that the type I error rate was at least as low as that for a single genome scan and thus genome-wide significance criteria may be applied. Power to detect linkage was at least as high as the power of pooling the data from all the studies. In this paper the authors applied this same method to all the published genome scans for bipolar disorder and schizophrenia, and report that the strongest evidence for susceptibility for bipolar disorder are on gene loci 13q (P Ͻ 6 × 10 −6
) and 22q (P Ͻ 1 × 10 −5
) and on 8q (P Ͻ 1 × 10 −4 ), 13q (P Ͻ 7 × 10 −5 ), and 22q (P Ͻ 9 × 10 −5 ) for schizophrenia.
An association between a missense polymorphism in the close homologue of L1 (CHL1, CALL) gene and schizophrenia K Sakurai, O Migita, M Toru, T Arinami Morphological alterations in the brains of schizophrenia patients suggest that neurodevelopmental dysfunction is involved in the etiology of the disease. Such dysfunction may be due to functional alterations of cell adhesion molecules, which play important roles in cell migration, axonal growth, fasciculation, synaptogenesis and synaptic remodeling. The authors screened for mutations in the coding region of the close homologue to L1 gene (CHL1), which is located on human chromosome 3p26, in 24 Japanese patients with schizophrenia. A missense polymorphism (Leu17Phe) in the signal peptide region was identified. A case-control comparison revealed significantly higher frequencies of the Leu/Leu genotype (P = 0.004) and the Leu allele (P = 0.006) in 282 Japanese schizophrenic patients than in 229 Japanese control subjects. The estimated odds ratio for schizophrenia was 1.83 (95% CI 1.28-2.26) for the Leu/Leu genotype compared with the other genotypes. An association between this CHL1 gene polymorphism and schizophrenia supports the notion that cell adhesion molecules are involved in the etiology of schizophrenia.
Association between the ionotropic glutamate receptor kainite 3 (GRIK3) ser310ala polymorphism and schizophrenia S Begni, M Popoli, S Moraschi, S Bignotti, GB Tura, M Gennarelli
Schizophrenia is a severe psychiatric illness characterized by disturbance of thought, hallucination and delusions. Several studies have suggested that dysfunctions in the glutamatergic transmission are linked to the pathogenesis of schizophrenia, and in particular an excessive activation of glutamate receptors seems to be related to the disruption of neuronal ionic gradients leading to excitotoxicity. Previous findings suggest that the kainate ionotropic glutamate receptors are primarily involved in this mechanism. However, it has recently been demonstrated that the GRIK3 gene encoding for the ionotropic glutamate receptor kainate 3 contains a functional polymorphism (T928G) leading to the substitution of a serine with an alanine in position 310 of the protein sequence. This paper presents the results of an association study between the ser310-ala GRIK3 polymorphism and schizophrenia in a sample of 99 schizophrenic patients and 116 controls. The investigators found a significant difference in the genotype distribution and in particular considering the ala allele as dominant (P = 0.0105, odds ratio (OR) 2.031, 95% confidence interval (CI) 1.177-3.504), suggesting a potential role for GRIK3 for susceptibility to schizophrenia.
No missense mutation of WKL1 in a subgroup of probands with schizophrenia JM Devaney, E Donarum, KM Brown, J Meyer, K-P Lesch, DA Stephan, AE Pulver Recently, a Leu309Met mutation in WKL1, a gene mapped to chromosome 22q13.33, was reported to cosegregate with periodic catatonia, a clinical sub-type of schizophrenia, in seven members of an extended pedigree. WKL1 encodes a putative non-selective cation channel expressed exclusively in the brain, particularly in the amygdala, nucleus caudatus, thalamus, and hippocampus. The authors of the present study screened WKL1 for etiologic mutations in 28 probands from the United States who were given a consensus diagnosis of schizophrenia and met at least one of these criteria: (1) were from multiplex schizophrenia families where at least two schizophrenic subjects were reported to display catatonic behavior at some time during the course of their illness; or (2) were from multiplex schizophrenia families where, in a genome scan for schizophrenia susceptibility loci, evidence for excess abelle sharing among affected family members for markers in the 22q13 region was seen. In addition, 15 subjects from the 12 original German pedigrees in the Meyer et al report were similarly screened for causative mutations. This German cohort exhibited the catatonia phenotype but had ambiguous linkage to 22q13 and included the mutation-positive proband as a positive control. The 43 probands were screened for base changes in WKL1: 15 SNPs in the non-coding regions of the gene, three SNPs in the 3ЈUTR, four synonymous coding SNPs and two non-synonymous (amino acid changing) SNPs were identified. Researchers of this study were able to rapidly confirm the Leu309Met nucleotide change in the positive control. No missense mutations were detected in any of the other 42 probands studied. These data exclude the Molecular Psychiatry role of WKL1 in the subjects studied and can be interpreted as providing further evidence of the genetic heterogeneity of schizophrenia.
Evidence for familial cosegregation of major affective disorder and genetic markers flanking the gene for Darier's disease I Jones, N Jacobsen, EK Green, GP Elvidge, MJ Owen, NJ Craddock
Darier's disease is a rare autosomal dominantly inherited keratosis. The authors of this study previously reported a family in which major affective disorder co-segregated with Darier's disease, consistent with linkage between the Darier gene and a susceptibility locus for affective illness (Max Lod = 2.1). The Darier gene has been mapped to 12q 23-q24.1 and identified as ATP2A2, a gene encoding SERCA2-a sarcoplasmic/endoplasmic reticulum calcium pump that plays a role in intracellular calcium signalling. A number of groups have reported independent evidence of linkage between bipolar disorder and markers in this region. This investigation describes a further Caucasian family of European origin in which there is co-occurrence of Darier's disease and major affective disorder (including bipolar disorder), and reports the results of linkage analysis employing genetic markers flanking the Darier's gene. The pedigree includes two individuals with mood disorder from a branch of the family not affected with Darier's disease. However, there is a new mutation in the Darier (ATP2A2) gene in this family and all individuals affected by mood disorder show co-segregation with a haplotype in the region of the Darier's gene (Max Lod = 3.58). The family provides strong evidence against the Darier-causing mutation itself playing a major role in affective disorder but strongly supports the existence of a bipolar disorder susceptibility gene in the Darier region.
